PATENT SPECIFICATION 



(11) 



1 517 449 



fH 



(21) Api^cation Na 35910/76 (22) Filed 28 Aug. 1976 
(23) Conydete Spedficatioa Filed 27 Oct 1977 
(44) Complete Spedficatioa published 12 Jolly 1978 

(51) INT CU F24J 3/02 

(52) Index at aocgf>tance 

F4U 60 




(54) •SOLAR ENERGY HEATER" 



(71) I, DAMASIUS BENETTE IAN 
WICKRAMASURIYA. of 25 Vicarage Hill 
* South Benfleet, Essex, a subject of Sri Lanka, 
do herdby declare tiie invention, for which 
5 I pray that a Patent may be granted to me, 
and die method by which It is to be par- 
fonned, to be described in and by tihe fol* 
lowing statement; 
Hie present inventicm relates to a device 
10 for heating liquids by means of solar Goergy, 
• and hereinaftOT r^ened to as a solar energy 
heater. 

Many forms of sxAbi energy heaters are 
known in which sdar heat is utilised to raise 

15 die temperature of a fluid, usually a liquid 
such as water. Many such heaters are bullnr 
and cumbersome and require precise instal- 
lation and location on ate and are therefore 
not conveniently portable. 

20 It is an object of the present mveation to 

Ero^de an easily portable solar energy 
eater of particular use in camping or 
domestic ap^ications. 
Accordingly the present invention is a 
25 solar energy heater for liquids comprising a 
flexible ^velope fonned of a first outer 
sheet of opaque material mtended to rest on 
a support surface and a second outer sheet 
of transparent material intended to be ex- 
30 posed to solar radiation, said sheets being 
sealingly s^arated by a third sheet made of 
daifc coloured thermally absorbtive material 
whidi constitutes a single common wall be- 
tween a container for liquid which is also 
35 bounded by said first sheet, and a container 
for air which is also bounded by said second 
sheet, said liquid and air containers each 
having a closable opaiing to permit entry 
and exit of liquid and air respectively when 
40 required. 

The envelope may be convenientiy fabri- 
cated from plastic resin sheet materials such 
as a polycrfcSfine, polyaaylate, polystyrene or 
P.V.C. Preferably, the sheet materials em- | 
45 ployed are flexible and the use of P.V.C. is ' 



e^)ecially preferred for fabrication of the 
sheet materials. The first lower ^eet material 
is preferably coloured black e.g. a black 
P.V.C sheet The third sheet material is 
dark coloured e.g. bUu^ so 

Hie envelope may suitably be formed 
firom the sheet materials by sandwiching the 
sheets together and sealed togeth^ at thdr 
periphery by means of adhesive or welding. 
In an embodiment the lower liquid tight 55 
contains mav be constructed as a labyrinth 
by means <^ adhesive, or preferably heat 
sealin£^ to form a plurali^ of open compart- 
ments conununicatii^ with the inlet/ outlet 
means. 60 

The inlet/outlet means in the gas-tight 
chamber may comprise a single pent pro- 
vided with a suitable gas-tight closure. The 
inlet/ outlet means in the liquid-tig^t cham- 
ber may comprise a single or plurality of 65 
ports provided with suitable liquid tight 
closures. In that embodimoit wh«:eJn &e 
liquid-ti^t chamber is constructed as a 
labyrinth inlet/outlet ports may be provided 
one at each end ci the convoluted passage- 70 
way. 

The present invention is described further 
with reference to the accompanying draw- 
ings of a preferred embodiment and modi- 
fications thereof. 75 

In these drawings : 

Figure 1 is a plan view of a solar energy 
heater: 

Figure 2 is an inverted plan view; 

Figure 3 is a section cm line A- A of Figure 80 

2: 

Figures 4 to 7 illustrate successive stages 
of inflation of the heater; and 

Figure 8 illustrates one mode oi instal- 
lation 85 

Referring firstly to Figures 1, 2 and 3 the 
heater omiprises an envelope 1 made of 
flexible P.V.C and fonned of an upper 
transparent sheet 2 and a lower opaque 
sheet 3 which is preferably coloured black. 90 
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A third sheet 4 of a dark cdour, pitforably 
black, to discourage algae is heat sealed . 
around its peiipheiy to die peripheries of 
the upper and low^ she^ 2,3 so as to fxam 
5 an upper gas-tight container 5 when a central • 
opening in the sheet 2 is closed by a cap 8. ; 
Iiie s^eet 4 is also additionally heat sealed 
to the lower sheet 3 to form a liquid-ti^t 
container 6 having a series of apesi compart- 
to ments 6a. The container 6 has at ono c(mi^ 
a main (^>ening 7 for the inlet and outlet 
of liquid to be heated, and at the opposite 
comer an auxiliary c^>^ung 7a for a pur- 
pose hereinafter mentioned. Each of uese 
IS openings is closable by means ci a cap 9. 

It is also preferred that the lower dieet 
4 shoidd be a 2-ply laminate comprised of ; 
a heat inail^ting base layer, and an upper 
membrane of material with a top r^ective 
20 surfaca The envelope has a pocket 11 at 
one end which acocmmiodatBS a carrying 
handle 10 acoesable centrally where the 
pocket has a recess Ua 
To prepare the solar heater for operation, < 
25 a proccduie explained with reference to 
Figures 4 to 7 is followed. Rgure 4 shows 
the «ivd<^e totally collapsed for purposes 
of storage. Firstly, as iltastrated in Figure 5. 
the caps 8 and 9 are removed from the en- 
30 velope and liquid to be heated, e.g. water, 
is poured into the container 6 through the 
opening 7 until this container is fiDed* the 
cap 9 being then replaced. 
Secondly (Figure 6) the top <rf the en- 
35 vdope is lifted from the cmtre so as to 
cause ingress of air to the top container 2; 
the cap 8 is then replaced and the envelope 
is rdeased vdieraipon it has the appearance 
shown in Figure 7. Alternatively an air pump 
40 could be used to inflate the container 2. 

The heater is then exposed to the heat of 
(he sun and, after a suitable period of thne. 
the water or other liquid heated by the solar 
energy is removed through one of the open- 
45 inp 7. 7a. The heated water may be us«J 
for any desired purpose e.g. as domestic 
water for deaning or central heating pur- 
poses or for use in swunming pools. If 
suitable non-toxic materials are used to fonn 
50 the lower container 6 the water could be 
used for drinking. 

EXAMPLE ^ ^ ^ ^ , 

In a specific example of the use of a solar 
heater as described above^ the cnvdope 1 
.55 of size 6' x 3' with a liquid volume in tlie 
lower container of 2 gallons, was filled with 
water in the lower container at a tempera- 
ture of irC, After exposure to solar enw^ 
for 50 minutes the water temperature had 
« risento58V59'C . ^ ^ 

In a similar experiment water mtroduoed 
at 16°C. was heated to a tempwature of 
34V35**C after a period of 30 nunutes. 
The solar energy heating device as above 
^ described is portable and the air container 



is readily mflatable. 

The advantages ci the sspmdo compart- 
ments 6a in the liquid-t^t container 6 are 

twofdA , 
Firstfy conipartments 6i isopaxt stabihty of 70 

shape to the heater 1^ ensuring that the 
liquid container 6 is of imifoxm t faidcne ss 
^edier it is placed on a flat or on a doping 
siq>port surface^ a feature which is of ad- 
vantage when r^juired to be used on camp 
dtes and so forth. 

Secondly the compartments s^e to hold 
the designed volume liquid in the liquid 
container and to spread it as a rdativdy 
flat layer thrcHi^out the container ^iiilst 
also preventing acddental ov^-filling of the 
liqiud container wliich would cause the latter 
to have a non-ui^onn depth between oppo* 
site side edges. 

Figure 8 shows a mode of domestic use or 
installation of the heater. The heater is thus 
mounted on a platform 12 whidi is hingedly 
attadied to the wah 13 of a house adjac^t 
a room a sink 14 and cold water t^ 15. 
The platfMm is supportable by a stay 16 
and tne openings 7 and 7a are coupled res- 
pectively to a pipe 20 connected to the tap 
15 and to a heated water pipe 21. 

WHAT I CLAIM IS: 

1. A solar eaergy heater for liquids com- 
prising a flexible envdope formed of a first 
outer sheet of opaque material intended to 
rest on a support surface and a second outer 
sheet of transparrat material intended to be 
exposed to solar radiation, said ^eets being 
sealingly separated by a third sheet made of 
dark coloured thermally absorbtive material 
which constitutes a single common wall be- 
tween a container for liquid which is also 
bounded by said first sheet, and a container 105 
for air v/\nch is also bounded by said second 
sheet, said liquid and air containers each 
having a closable opemng to permit entry 
and exit of liquid and air respectivdy when 
required. . . 

2. A solar energy heater as damied m 
daim 1 in which the liquid contains: has a 
plurality of open compartments. Communi- 
cating with the closable opemng. 

3. A solar wergy heater as daimed in II5 
dahn 1 or claim 2 wherdn there is an open- 
ing in said air container which is disposed 
substantially centrally in said second sheet, 

for permitting inflation of said air container 
as described with rrference to Figures 4 to 120 
7 of the accompanying drawings. 

4. A solar energy heater as daimed m 
daiin 1. 2 or 3 wherdn the liquid container 
has two openings respectively at opposite 
comers thereof . 

5. A sc^ energy heater as daimed m 
any of daims 1 to 4lh which the aivdope 
is provided with a pocket whidi accommo- 
dates a carrying handle ^ . 

6. A solar energy heater as cuumed m 130 
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claim 1 substantially as heceaobefore des- 1 of the accompanying drawing. ] 

cribed wib reference to Figures 1 to 3 of t* ^ . 

the accompanying drawings. REGINALD W. BARKER A CX>., 

7. A solar energy heater as claimed in (Patent Agents for the Applicant) * 

claim 1 ^en installed substantially as here- 13 C!harteriioose Square^ I 

mbefore described with reference to Figure 8 London. ECIM 6BA. 
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